Effects of nutrients and hormones on gene expression of ATP citrate-lyase in rat liver.
Northern-blot analyses demonstrated a strong gene expression of ATp citrate-lyase in liver and adipose tissue of rat and a weak expression in brain, heart, small intestine and muscle. After refeeding a carbohydrate/protein diet to fasted rats, the transcriptional rate had already increased within 2 h, the mRNA concentration reached a maximal level of approximately 30-fold increased in 16 h, and the enzyme induction increased sixfold in 48 h. By feeding only carbohydrate without protein, the transcriptional rate was increased threefold, and the mRNA concentration and enzyme induction comparably, to the levels in the carbohydrate/protein diet. It appears that protein feeding is not necessary to induce ATP citrate-lyase. In diabetic rats fed on a glucose diet, the transcriptional rate, mRNA concentration and enzyme level were very low in comparison with the normal. By fructose feeding, however, the transcriptional rate was more greatly increased and the mRNA concentration increased comparably to the levels reached by insulin treatment, while the enzyme induction was not so increased. Thus, it is suggested that insulin is important in regulated translation in addition to transcription. However, triiodothyronine treatment did not have much effect on the gene expression. As a result of the present experiment, it is noted that ATP citrate-lyase-gene expression was greatly dependent on carbohydrate.